Identification of the calcium-sensing receptor in the developing tooth organ.
Calcium (Ca2+) is a critical component of tooth enamel, dentin, and the surrounding extracellular matrix. Ca2+ also may regulate tooth formation, although the mechanisms for such action are poorly understood. The Ca2+-sensing receptor (CaR) that is expressed in the parathyroid gland, kidney, bone, and cartilage has provided a mechanism by which extracellular Ca2+ can regulate cell function. Because these tissues play an important role in maintaining mineral homeostasis and because Ca2+ is hypothesized to play a crucial role in tooth formation, we determined whether the CaR was present in teeth. In this study, using immunohistochemistry, CaR protein was detected in developing porcine molars localized in the predentin (pD), early secretory-stage ameloblasts, maturation-stage smooth-ended ameloblasts (SA), and certain cells in the stratum intermedium. CaR protein and messenger RNA (mRNA) were detected also in an immortalized ameloblast-like cell line (PABSo-E) using immunofluorescence, reverse-transcription polymerase chain reaction (RT-PCR), and Northern analysis. Based on the observation that the CaR is expressed in cultured ameloblasts, we determined whether increments in medium Ca2+ concentration could activate the intracellular Ca2+ signal transduction pathway. In PABSo-E cells, increasing extracellular Ca2+ in the medium from 0 (baseline) to 2.5mM or 5.0 mM resulted in an increase in intracellular Ca2+ above baseline to 534 +/- 69 nM and 838 +/- 86 nM, respectively. Taken together, these results suggest that the CaR is expressed in developing teeth and may provide a mechanism by which these cells can respond to alterations in extracellular Ca2+ to regulate cell function and, ultimately, tooth formation.